This paper examines the effects of calf crop percentages on net income. Calf crop is defined as the ratio of the number of calves born to the number of mature cows and first-calf heifers. Net income is gross cattle sales less operating costs. The results show that high calf crops are not necessarily the most feasible in an economic sense. Rather, ranchers should consider the added costs of achieving a higher calf crop percentage and compare them to the associated added sales. The higher level calf crop is economically feasible only if added sales are greater than or equal to added costs.
and Workman (1978) .
The specific LP model developed by Ching and others (1977) describes the resources and activities of a typical Elko County, Nev., ranch. The resources and activities of the model ranch are described in Tables 1 and 2 . This particular LP model incorporates linear equations to depict the seasonal flow of herbage quantity and quality throughout the production year. Seasonal total digestible nutrients (TDN) requirements for the various livestock classes are considered explicitly. In this application, linear programming is used to allocate resources (e.g., alfalfa hay lands, grass hay lands, and various classes of grazing lands) among various activities (e.g., feeding various classes of cattle) to maximize the objective function of net income. In mathematical notation, the linear programming model is stated as: n Ma%imize R = lscjxj Subject to is aijX&, +1,2 ,..., VI Xj3O,j=1,2,...fl where, R = net income Cj = cost or return associated with an activity, Xj xj = level of activity j bi = amount of resource i available aij = amount of resource i required to produce one unit of activity, Xj n = number of activities m = number of constraints Research presented by Wiltbank and others (1962) was utilized to determine the effect of various calf crops, as influenced by the level of nutrition, on the net income of a typical Nevada cowyearling operation (Table 3) . Consider, for example, the feeding regimen corresponding to a high-low energy level. In such a situation each cow must receive no less than 4.1 kg of TDN/ day before calving and no less than 3.6 kg of TDN/ day after calving to yield a 77% calf crop. Equations describing these relationships make up a part of restrictions or constraints in the LP model. Similar equations were formulated for the other TDN levels (high-high, lowhigh, and low-low). LP model results show the maximum net income obtainable from the four combinations of energy intake Table 2 .
It should be re-emphasized that there is limited data available on factors influencing calf crop. And, nutritional data and their influence on calf crop were the only data that the authors were able to find to use in the study. Accordingly, it is critical that thedata used is consistent with the range operation studied in this analysis. Research by Wiltbank and others (1962) was conducted under feedlot conditions where each cow was fed varying amounts of alfalfa, corn, beet pulp, and soybean meal so that the desired TDN levels oefore and after calving could be achieved. The TDN level on a typical Northeastern Nevada range has been shown by Connor and others (1963) to average 61% which corresponds closely to the 63% TDN level fed to the low post-calving energy group of cows in the experiments by Wiltbank and others (1962) . The validity of the results of this study depends upon the comparability of thedata by Wiltbank and others (1962) and the conditions found on Northeastern Nevada range operations.
Based on TDN levels fed, the authors believe the data to be sufficiently comparable to permit analysis.
be made from the results of this paper is that there is sharp distinction between physical and economic efficiency. As shown in Table 4 , 95% calf crops are achieved with the high-high and the low-high feeding regimens. However, because of the higher feed cost involved, the high-high feeding rate yields a net income less than that of the low-high feeding rate. In terms of net income, the high-low feeding rate would be preferable to the high-high feeding rate since net income is higher even though the calf crop is only 77%. Thus, while a higher calf crop is normally preferable to a lower calf crop, producers should consider the added cost and return of achieving a higher calf crop. The higher calf crop is economically feasible only if the added returns are at least equal to the added cost.
At the low-low energy levels, calf crop would be at the 20% level. At this level of calf crop, the number of cows raised would decrease
Results and Discussion
Utilizing linear programming and data from Wiltbank and others (1962) net incomes associated with alternative pre-calving and post-calving feeding rates were estimated (Table 4) . When low-low energy levels are fed, net income and calf crop are at their lowest point. 'If energy levels are increased in either the pre-calving or post-calving period, or both, calf crop and net income increase. Net income is at a maximum with the low-high feeding regimen.
Initially one might think that securing a maximum calf crop would be the objective of any rancher. However, a major point to 
